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ABSTRACT : PROBLEM TO BE SOLVED: To improve perpendicular magnetic anisotropy energy and to 
obtain high CN by disposing amorphous magnetic thin films having an axis of easy 
magnetization perpendicular to the film plane on a substrate as multilayered structures 
alternately repetitively laminated with rare earth alloy films and transition metal alloy films 
at respective film thicknesses of specific value or below. 

SOLUTION: The one surface of a transparent substrate is provided with magneto-optical 
recording layers deposited with a dielectric film 2 of AIN, the amorphous magnetic thin 
films 3, a dielectric film 2 of AIN and a reflection film of Al in this order and a protective 
coating film. The amorphous magnetic thin film 3 are the multilayered films alternately 
laminated with TbDy layers 7 which are the rare earth alloy films having the axis of easy 
magnetization perpendicular to the film plane and FeCo layers 8 which are the transition 
metal alloy films. The respective film thicknesses of the TbDy layers 7 and the FeCo 
layers 8 are specified to <30 " or the sum of the respective film thicknesses is specified 
to <30 ". As a result, the CN may be maintained at a practicable use level and the 
occurrence of errors after a durability test is suppressed and the more inexpensive 
production is made possible. 
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zti?i\3 o A.m.Te>B?t-Tmmztix^z z t znm 
t -r&mzm i Rwwaxrssmt*. 

£ atfaifi 3 0 ktXTX'fo hZbZimb-th if 1 IS 

[fS^3S4 ] ±K«±»^*«. TbDy, N d D y , 
GdDy^OTb, Dy. Nd, Gd, Pr. P 
m, Sm, Eu, Ho, E r (OfTiKK 1 1 

±SES&&M4t4At* FeCo^Fe, Co. N 
i,Cr <0+T^< t h 2 Wm±m>frh%&Z. b Sr 
1#®£: -f 1 . 2 ifcti 3iBtt«0«tSO(ST3B«« 
ffc. 

Tb x Dy, (Fe,., Co, )i- (x .y) 

t'SL, ±l£x. ytSjzXfztf. 0<x=S0. 12. 0 

<y^O. 1 2i>J:y ; 0<zS0. 30W«fflfc:*>&i: 

±lSx£>J:tKy<7)=&fr£\ 0. 25^x/(x + y)t 
fc2,Cii:f-^#i:i-|»If*3Sl=5r^t4(7)M^*^ISift 

y-y bbizx *) &mzm osl^ * .., * y lt «± 

[0001] 

«<or». wit. ffi££fto®$wmmi&ft&xts* 

[00 0 2] 

f&Cit it $ ftT ^ I. . i <7) X o frafc* * y sat-ii . at 

<IC7)3. 5-f >*HtW$vr4 
I SOatSCtJtt SD128MB (IS 



O 10 0 9 0) X'fo -ofzij cntp . 230MB (ISO 
1 3963) ^640MB ( I SO 15041) C 

[ooo3]m. ±iE»j«wt^i2a«*«ie« • s 
^^tcfflv •> u-if nnmkitizif i > . ksb 

ffl^<>iiftiEIBRK:^«>4.fL*ttiai3 9 . 

S^Mf^-^^a'Jt ( C Nit : Carrier-to-noise ratio) 

[0 00 5] -£iT\ Kt>CNit#W.>iX&J:?t. fiS 

[0006] i<9«*Ute5*»tt»IBi: LT . i 0 M 
nBi, MnCuBi ^O^Siyf JBL GdTbFeC 
o. TbFeCo, TbDyFeCo. DyFeCo. 
GdTbFe, GdDyFe, GdFeCo, TbF 
e, DyFe, GdFe. G d C o^^MIJCff JR, G 

[ooo7] ciii^waESue^attJtK^ -) *> . ±®n 

/i. 9US6U3r^#; ( G a A 1 A s ) L— f^CJ: >9# 
ii A • HEffi L "TUTS) 2. i: V ^ o m&frb . ±IEtf>#ft« 

ft. 

[ o o o s ] £ i-c. vrnm i ^^sKisntttt^ 

[0009] 
[«13 







TbFeCo 


0. 3 8 


TbDyFeCo 


0.3 7 


DyFeCo 


0.3 5 


GdTbPeCo 


0.4 0 


GdfeCo 


0.4 3 



[ 0 0 1 0 ] m. 1 IZ^-TJ: atCTbFeCo. GdF 

e c o ifiij -mmAWtt < . i^^> <^>9flyMnnftMs 

JR*^^»KtiSF5i[fc:«ffi$ii&ik*>*«-3&»S. 
[ 0 0 1 1 ] Jl&U:,!: olz. g,mzm<?>AX'i>iz&M. 

ittm^- . I S Offli&CO 3 . 5 ^ y-^-^fiSSS-T* -f X ^ 
Tli . iei*S** J 640MB};I1 iftftO 5 fe<?mW,Z 
fOkLX\^h. Z(n£ 0%mmMjf6 4 0MBO3. 
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»b* y ) 0 . mgflrCi& £ . £ 

bFeCo4>'M, diXti. TbFeCotf)Slfftt£W 

[ooi2] # 

TbKeCD 
DyKeCo 
Gd'I'bPeCo 
CdKeCo 



[00 1 5] ^2^-fJ;^^, GdFeCoiH* 
-BMEftflVhS IMbFeCo WjjimmB5iM1j&X. 

A&fcJ6tl±. *l^L/t^-@!|fcftJ;Ot»SlHK^. 
J*#ttx*/i^f-#:*as >, vz k & i k 

«rf* ft ii: 

[00 16] Tb (^t'^A) a, 4&±st 

ifim < =Sr ft 4: ^ 3 t . & fc . JKSot^SSItliM 

k LTfi3AbTJtR«*eSB»«l*ttx^;u^-^ 

N Jt#'h$ < k d fflffl*^ t X ^ ft . 

[00 17] -t<TT\ CNJtSSSJBl^WoHBSrU ffl 
tSSrW^ft/i^C;. DyFeCoCTb^flD^TbD 
y F e C o^H^*-6^&fcfttt^¥ttttilK£tt 
ffl Lfc«»UK¥E«*«(*^ft*S^TT V >ft . 

[00 18] 

[fHH>6fflfRfeLJ: 3 fc-fftSUfi] fcZft**. iei*J&J§!S 
*£Wtf>ftjfctf>l;:, TbDyFeCo«i, «Sfc»j 
A>'5kOetlTJ:5:I.J: ^Ci&gSflT^ft. C1«0^> 

ft. m^tmmmmzm- h 1 o« sgg^ieit-s* 

x 5 - *9ft£-f ft k V » 3 [S1II£ S £ t T V > ft . 

[0019] *?6^a, ±ie^p n m^^^=5r$n^i 

ft £ k *fWC, WAttSS»a«0X7-O3I^Sr«ilWi- 
ft k k fcfc. i 0 3Mtc«Sf^L#ftajlOI£^iE««*ti 
J:lX^w«Jt*i£*!teWft - k £&* ■. 
[00 2 0] 

*J*:frttx*/w=¥-#fo_t L . 3 4> CHS c N Jt#» ^ 



"f ft J: SSrfflriL fiP^Se&MJ^ttx*/!, 

< Srft i 3 $^^fiKSIKj!fc&Kfc ^ft . 

[0013] IXf com 2-t«aot^tt»JR<OSaHESl 
J**ttx*/MF- ( K u ) i> J: if C NJtOBMRSrjjrf . 

[00 14] 

[IS2] 

CNifc (dB) 
4 9. 2 
4 6.5 
4 6.0 
4 5.0 



ixftdkSrjL^tliL*:. 

[0021] fs#« i nws&tmmmmi. 

±E^)aWHS:JBft^ftfei6t. £««0±C. BSffiCSH 
*«KI^***i-ft ^MM^»KSr#t ft 
iEflaSSttCfcoT. ±E^NA«8ttaEBWi. ^iJS££ 

MffimX'b ft C k £*H8 fc LT U ft . 

[0022] jjE<oflnsfe: i^itr. it&Mm&mmtf. 
«±»^a k mt##js-^^ k fifjamzm r> m Lxmm £ 
iife^wwasTftftifc-c, siifflsw^tt&iaiJLS-e 

ft i k **T'£ ft k&C » C NitSr fi±$-£ft i k #T§ 

ft. 

[002 3] Sfc, SlfflKStfSfrttfciaLhS-eftifc** 
T'^ftkftC. CNJt£|ft]Jb$-£ftfc*>C<i. 

coi o iz. %i\?i\3 0 AmTT'SIBSilft i k 

[ o o 2 4 ] 4fc . m&mscommftmm&Mcox a 

t, #±^^k^#«k<7j^c7)^$oW^3 0A 
WTk^rfti^C^LTt,. C Nlt£\in±Zit&Z k 
^T'^ft. 

[0025] «dJR^kaffi5*«-&Ak LT 
(i. ff*Ji4^SS^^iSI^(*o J: olz. TbDy. 
NdDy, GdDyMfOTb, Dy, N d , Gd, 
Pr, Pm, Sm, Eu. Ho, E r <?)*&X"}??t:< k t> 
2WH<OA«3&»^*ft«±jS^ft, FeCo^ 
fWe, Co. Ni, Crcr>t£X'$-%:<bt>2mW& 
&W,fr L>*ch W&&m&& k ifWMzm v * £> ilft . 

[0026] $^>C, KSWtafiKttilJItk L-Ctt, CN 
\mZnthtzMZ. DyF 
e C oCT b H\WZ-tzTb DyF e C oj^fflV^ilft. 

L T . 5 ^)SS»0t?9SSE»«fl«0 «fc 31:, T b D 
y F e C o coM^XY^. 
Tb, Dy, (Fei- 2 Co, ) i- (l + y) 
T'ISL, ±12x, yts*1fz& % 0<xS0. 12. 0 
<yS0. 12fcj;yo<zSO. 3 OcMWlzfo&b 
±2Zx.t5£T/y<7)tkf¥ifi. 0. 25Sx/(x + 



K u (erg/cn') 
6. 5X10' 
4. 5X10* 
3. 2 x 1 0 s 
1. 9X10' 
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m^t^m&mmM. *±i#MtLtOTbD 
y&£mt . m?&m&&t lt<of e c o 

DyFeCoIKl **KrTbWttffil*. CNit* 
[0027] ±ieOT bDyFeC oSmkOSBt 

[00 28] 

[0029] *iI^W«f<X? (OSWtt* 
[0030] JJE3fcK*ie8K6li* w«^iea«i:^ 

f lOOnrn) 2. TbDy FeCoi^^^fl 
ttit«(BW3 0 nm) 3. A 1 Nft»&&ftSmticR 

<JPJI3 0nm) 2. fcitXA 1 frftfchBSM (BS- 
5 0 nm) 4c7D4il^»«$^^fc^oTV^„ 

[0031] JJE^Hi«8ttf«R3UU BtiBfc:*K=Sr 

A • & • n v h V37t&-£&mJ& T b D y F e 

c o iz$mmtm~th mi iz^rrx o c . 

no* 

x/ (x + y) 
0 

0.10 
0.2 5 
0.4 7 
0.5 0 

0. 7 5 

1. 0 0 

[00 3 7] 3k3i$£Vm4lZ5rcti5t,Z. TbJ-iOfiJ 
( x + y ) ifi 0 . 2 5 GLfc 9 C N Jttffi&WftBtKiS < & 



^±l^lT'J>STbDyf7 (J1HE6. 7 A) fcjg 
»AlteaiRT**FeCoJi8 (l«U. 5a) t 

[0032] LKWr, X , ^S®ffiltt^fM3 li, ±12(7) 
J; 3 CTbD yJB7 tFeC o®8 fcjWXSfcSMJilL 
»JlS;h.4£i:fc:J:oT. KlWri&lfcttl/tTbDyF 
e C o^IiOTb D y 0 vi-Mb FeCo'J yf-JI 

[0033] «I it\ Tb D y F e C oMfi^M 

Tb x Dy, (Fe,., Co, ) + „ 
■C*Ufck*» JJEx. yi5Wz*>*. 0<xS0. 1 
2, 0<yS0. 12. 0<zS0. SOWlItM 

IfiT'Zh. _hIEz#*0. 3<zT**iif. 

•C^K&D. 4fc s xfc«ktfy#±fe<9&fflfl.fc£*l 

or. m{t£mffiizmm.ttfoiz3cfcvx[!>\frir£s>z\b 

[0034] •eLT. Tb, Dy, (Fe,. z Co, ) 
,. (x + y) COx. y&itXz §r±IEO®EI£: L . TbDy 
FeCo-&A?»JK<0«ifi* (Tb, Dy, ) 0 . m (F 
ei- z Coj ) 0.785 bLtzb^. BMX-^y 
tS^T. T b D y ^-y 7 h i: F e C o ^-^ >/ h k W 
2JX7C|S|B#X^° y^ 'J ^SrfifVv Tbix, Dy* 
y. Coiz£SE;tTCNJfc£ffl£Ljfc*S*£«3;fe.J: 
X/mAlZTfct* 

[003 5] ft. x/ (x + y) Ji, TbDy^cO 
Tbi<7)iiJ-^§r^Lrv^. i/s. zl4. TbDyFe 
C o ■&&B&<7)&m&l,Zii \,vz . * a 'J 2 0 0 

[0036] 
[*3] 



CNJt (dB> 



4 7. 5 
4 8.5 
4 9. 1 

4 9.9 

5 0.0 
5 0.3 
5 0. 5 

y ) UK b i> 0 . 2 5 fcittf. mmu^ficoc N 
itt-f&ZttfX'Z&Zt tfftfr h . fiP*>. TbDy* 
CTb^< i: i 2 l^ixtf. Hffll^l- 

<7)C Nit ^* £ i: -& i t itftfrh . 



0. 1 9 
0. 1 7 
0. 1 4 
0.135 
0. 1 0 
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[00 38] L!ti''oT. CNitimmu^Jl-k-r^tz 
tb<DT b D y F e C o-&&&m(Zt$Vl>Tb<?>Mkt&&li 

******* 9, i<oifes. ««»T*ocNit^*v« 

*3^BB8»** «ff 1" Set **»riB b & & . 
[0039] itf:. _hfe<y)fflj&7>Tb D y F e C o 

^ns: ffl v ^w.%%&mmi*xu . M-Ctf>«H0j*» 

6 k O e JjUtfc & o T V ^ 4 OT, 1 0 6 BOKfliB&H 

[0040]*fc, ±lSI^*f*:M2. RJtiMti. 

H 3 fc^fS&teX/* -y *£IE 9 tCcfc o -CJE&fc . 
[004 1] JhKg&teX/* 7^l9(i, H3(cjjr*- 
<t -3 £ . i*tw<-/ l 0 i JbfcSim 

«cJR2^jjt$n^a*l 1 Srffigtffc-t: -y b-T&^U v 
M2fc. TbDy?-y'':;M3L FeCoM 

[0042] ±|£^W -y M 2(4. H^Lftl«l¥ 

CKOfc * . i y I- 1 2±£-fc y 1- ^flfcgft 1 1 

{i^EpY^-|6]tClH»6§ii|,, fip^ s /<U y h 1 2i4£fA 
1 2a2r4"Wr@(£L. £flcl Ui4H6-$-4. 
[0 04 3] 47t. TbDy^-y y M3tFeCo 
9 — f'v M 4t (i. JJE/tl' -y M 2 tC-fe «y h 
Sfr 1 1 ^Mftl&Mzm^i'h&mzZixZ'ixWMS.Zix 
tl^. d^lKi 0.^11 ifiJ*1> -y b 1 2*>ififc: 

TbDyFeCo^feSUB 
TbDy/FeCo £Jglg 



[004 71S4 IZm-f X 'J (C. ^mmcOT b D y F e 
Co^Ii (TbDy/FeCo-JlI) 
HL&ZtUzTbD y F e C o £&3NB J: HKu ***£ 
<. CNJttK<3r4 e^(Cj;oT. T 

bDyFeCo ^jfcHHSI*^ «r « ^^MKSHH 3 £ . 

UTbDy^yfihFeCo'J y 

set a*c* hz\t mtfrh . 

[0048] ttc. ^JlffilOTbDy FeCo^ffH 
fc . «S— tftftSftfcTb DyFeCo M fc <DC 
NJtSrit^&i:. 16 (a) ( b ) iz^X dK&S. 
IITii, 3>mmm b D y F e C o 
t L . (C»£$iXfcT b D y F e C o-£-£?IJgt£-£ 

[0049] JJJ^-y* M«3«fctflt«R«. ± 



i^TTbDy^-y-y h 1 3 ^ttft-TSGEBlfcTl^tb 
UfcfcSTbDyWjGtaMv^iJ^&ii. F 

F e C o!AiXy\'7 * 'J y^'$fLS . 

[0044] BP^. ±E^NA«Kttit«3ti. fflRl± 
fc»*ttM2A9BJS§;h.fc3lttl lCttLT. TbDy 
^-y-y h 1 3kLTTb 60 Dy 60 ^-y-y hSrffiffl 
U FeCo^-y-y h 14fcUFe 82 Coi^-y 

yh£f*fflU :iia;-y7hl3' 14£Hl$fc 
2&m L=5r* 5 £>S#: l l £ . K- K*U 30r P mt' 

KQixxfaizmmmtz tHc. 

JI7 1 f e c ois t ztzmzm Kii&imm ltbolz 

tl&. ZixizXK). mmmi. TbDyl7*U 5m. 
FeCo*8*«l 5®t^0, ^M^tt^SktT 

[0045] ±M£<7)X o izwmi tz&mmm b d y f 

eCo ^{fR^Mffl Ufc««*^iEa*l«c t, Tb. 
Dy. Fe. C o#i$— tCii^-$il7^T b D y F e C o 

iirikMmz&mLtmmmmmmzttLx. mmm 

JMI*ttx*n^P- ( Ku ) &J:Z/CNJt*:3!!l5EU^ 

tL, CcT)^. (Tbo. 6 oDyo. 5 o ) o.2i5 (Fe 
0.82C00. i S ) 0. 785 t LTifflJtSrfif-pfv:. 

[0046] 

[f£4] 



CNit (dB) 

4 8.7 

5 0.0 



ti s TbDyFeCo^M?-t*7hi:UffiV^. 
1W30*3 0 0 Ag*fc$r&4TrfURL-CfMU ±IBO 
HJl^Ji. TbDy^-jr'7 hk FeCo^— y-y ht 
Srffl^T. TbDy®Sr6. TAOff, FeCoM 
1 1 . 5 AaWrCNUMMU BW* J 3 0 OASflEtc 

att>^T. #^-y-y ht L-CiIfSr^2 4mm, 4 
0mmc7)2a«»{><7)$:MfflL. ^fnCoi^Tb 

(a) (b ) cy)^7 7i; : 5:S. 

[005 0] 06 (a) (b)C5t/57K.^ 
^-y-y bJKirWS^t tl:Tb*1i¥i«»<!5r4to 
ixT C N it//K < =Sr -> X ^ S e t tfftfr h . 

[005 1 ] L*»U«r*»6. lOTb-t 
W*5 0%<Ofc&<OCNltts ^-^7 MOTb 
*^*5 0%coi:*<?5CNJt4:*ifc*M-&i:. ^-y-y 

h iOit^ r ifi 2 4 . 4 0 cT-JfRfilcOti^T'fc o T i> mmm 



Ku (erg/cn') 
6. 0 x 1 0« 
6. 8X10" 
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2OTb*W*l 0 0%Ot£<7yCNJtfc, 

•y MK)Tbt**l 0 0%<0tSc7)CNJti:S:Jt®-r 

s. 

[00 52] CiUdi 0 , |3|— fflrtfCftiUf . TbDy 
ItFe C o Jit tf>£W^*fe*»«B<*>#a««3--efi 
^■SflfcTb D y F e C o&&UlVt> v 

hf&J: 0 t C N JttfSK SCt »4 . 

[00 5 3] HitOZtfrL, , TbDyFeC o^jS 
TbDyffc FeCoHtiO^SHT'ftO, *W 
fflj£5<£*\ Tb„ Dy y (Fe,. z Co, ) ,.(,♦„) T 
SlL, ±fSx. yfcitfz# % 0<xS0. 1.2, 0< 
ySO. 12, 0<z^0. 3 0<7)&mX'hht%. ± 
IBx&JtlXyO^fW, 0. 25Sx/ (x + y) T*#> 

»ir*^h^¥*««*£II#^& - taw s - 

[0 0 54] TbDyFeCo^II^lillt 

t&s#, mtz2ommm. EP^TbDy«7*no 
Jg, FeCol8* f l o«B*T*iuar, ^i-tc^s 

ftfcT b D y F e C o 0 feMBBRftfrttX 

*/l^-£|6]±$-£S £ t #T # Sit iWW^ti> 
S« m. »«fc&*2O0J:9t^Wtff. i^-tc^ 
SilftTbDyFeCo £&?WR t <9£lffiM#S;fr'l3:X 

[0 0 5 5] TbDyJi7fcJ;f'FeCoJi8<7) 
x*/l^-£|*Lh$-£S i t SCli: tWtfr->X v * 



[0056] Ui#oT , *^Sfe^ST1i . TbDy 
FeCo^W, TbDyJg7t FeC oJf8t# 
3cS4cWJSLT3 0St ITV>S#. »JI»ttC*itlR 
5TTS kOT'«:3r< . _LfE<7).r t *»fcil«Sr< t i> 2 0 V 

[0 0 57] CNJtt±, TbDyfTtFeCo 

s 8 1 Sr i mr-o-shttmrn < ju$§w) c«c#lt 

±5 0 . 07 tC^T «t a JaJWRff*<3 0 AJSlTCfcii 

KfcX^-y ? U >i/-tSI^O^-^-7 hcOilfi r £ 2 4 
mm t L"O^S* 

[0058] JXtcOi £frt>*mMe>BmX'l±, Tb D 
y6. 7 A. FeColl. 5AtcLTV>S*\ >IiXt 

i5S5e-rsio-cti^< . muz^y 

oltZ, (TbDyJI7tFeCoJl8t£rlS-f 
o ) ^b-£fdgyi#3 0 A&Tt 3rS J; d (c#Jitf)ff* 

[0059]**:, MKSW;frttx*;i^- ( K u > 
tIBilt' y hS$<7)^tOWf^tov^T. ftSfcitf 
H5lC5jrt. fit. ^t'-y hJ|$(A6 5 0nmtU 
Ku=4.5X10 6 (erg/cm 3 ) II DyFe 
Co^jfH, Ku = 6. 0X10 5 (erg/c 



m 3 Hi, TbDyFeCo^IK^-^) . K 
u = 6. 3X1 0 5 (erg/cm 3 TbDyF 
eCo-^H (TbFeCoftDyFeCoItO 
%>mm . Ku = 6. 8X10 5 "(erg/cm 1 ) 
l±. TbDyFeCo^ilKTbDyltFeCo 

mt^mm) t-rs. 

[0060] 
[^5] 



K u (erg/c»*) 




4. 6 x 1 0 6 


5 8.5 


6. Ox 1 0 6 


2 6. 0 


6. 3xl 0 5 


2 2.5 


6. 8 x l 0 5 


2 G. 5 



[0 0 6 1 ] m5lZ^rtXdiZ. KuA**:& 

3rS t , ieHt'«y h«SolW*flR&5*:*:& < &S £ t # 
fiP*>. 15 (a) CStJ:3K. Ku*>*4. 5 
X 1 0 5 e r g/cm 3 ja~FT***tf*. lEUkt'-y MIS 

(b) iZ^rtXdiZ. KuA>'6. 3X1 0 5 erg/c 
m 3 fiLtCJMiHT. IBiib'>y h^§o^*S/h$<=5rS 

[0062] Uc^^T , K u = 6 . 8 X 1 0 5 ( e r 
g/cm 3 ) "C'^STbDySt FeCoIt^BI 



Clt*WS, 

[0063] 4fc . mz<vm 2 fcs u*ci a 

£. HRKKuj^J <=5:StCNJtt^^< : 5rSt# 

x. ^>ix, ±=a^c t *^ k u a** # < ^rs t tent' y h 

t'-y h*$«^^— fb^ilS t , CNj:b^f6]±-rS 

ixSt, ie«^sti*]±$-ti:s<rt* < -c-'^s. 

[0064] «t-r>T. KuW±^^TbDyJii:FeC 
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(7) 
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omt<?>$>®m>TbD y f e c o&&mm*iHkwm 
imm 3 1 Lxmrnt* z k x\ mmmmm^a 

z<i-&zb&xz&« 

TbDy^MfflV^t*:, SMI^tLTFe 
mitzX 'j tz , #±M££M k 3i#:£H£&JB£ k *>3SS 

k . «KO«±a^A k S#£«-&£ k £«S 

%x&m.immzmmLxi>&VK 

[00 6 6] Ltzifi^X. m±m%±tLXi±. TbD 
y, NdDy, GdDy^ifOTb, Dy, N d , G 
d, Pr, Pm, Sm, Eu, Ho, E, r COtpX'^ft < 
k & 2Wm±<r>±Wii)*h*j:& i>cO%mm U 3BBteK 
kLTti. FeCo^ifOFe, Co. Ni, C rC7) 
+f ^$r< k t> 2 W»a±«0AJR3&»ii>*& tOSrffiffl-T 

[0067] 

«±*)J:3tc. «lO±fc, lRiii££j£*&fls$£«lli£ 

x. iMm&m&immii. ft±m&&Rtw»&m& 
&mt tfttimvmLxmmztif^mmmmx'b 

[0068] W9>*.. **fiic#Aft*±S[-ffi?ftK 
±$-fr-S.^k^T#^k#tc, CNJ££[6]±£-£l>.rk 

[0069] mo%ww&<mm&wmm*. a 

[0070] ztivpz.. i <7)« at* &$>mztn 
tx. $4>(c. sa»i»u*#tt*itijh 

Skfttc. CNJt£t*Lk$-£3.Ik#T§l>ku32&IR 

[ o o 7 1 ] 4*: . n^3<nffi&>mst&&m»mi 

«. iSLh^ipC. If^JSl^li^tcJP^T. 

41R k jte&K k OH $ CDW# 3 0 AttTT* * 

[0072] ztivp*. , ti^jg i cofltifctci *s6»(cjn 

[0073] $ feC, _hlE#±JB£&k 3B&&«te&k 
i o iz. l . 2 trcit 3 wawacJoiT . 3%±3S 

TbDy. NdDy, GdDyMfOTb, 



Dy, Nd, Gd, Pr, Pm, Sm, Eu, Ho, E 
r<7)tpX''J?%<bt>2WBP>±mfrt>%&b&tZ. W® 
£mS£l£. FeCo^fWe, Co. Ni, Cr 
<r>^X"ytc < k i 2 S3I<%feJlA> 4>3r & Z k L 

[0074] MS* 5 O^B^co^^^lEfMftJi. JH 

Tb, Dy, (Fe,., Co, ) : . ix , y) 

T'SIU ±IEx, yti£lfz&. 0<xS0. 12, 0 

<yS0. 1 2fcJ:lX0<zS0. 3 O^ISHtftS k 

JhiExts.ktfytfMfefl 1 **, 0. 25gx/(x + 
y) •C2b5«J«"C3b*. 

[0075] mm. iSSMHl-r^t*^ A • x * xr 

TbDy^-y-y hkFeC o^-y-y hktCt 1 ? 
xSfc^OjSLXAx-y ? 0 y/LTTbD yftFeC 

[007 6] W9>;i, CNJtSrHfflK/Kc«t»t. 
SfiE^T b <?>ffiffl*£i&Kft/NRfc-*-* i k . Z 

[023 miiz^ft&miffismttzm&tmi 

[03 ] 0 1 fc:*^|£jHnBffi»RS:^J«-r S S^teX 

[04 ] ^MMMSttSIIfcOT b«tt$t C NJtkcoM 

[05 ] SmsmM^ttx^;^- ( K u ) kieHt'-y 
hi«i:<7)W^iti.«tJ>ot, |SJ0 (a) liKu 
*M . 5X105 e r g/c m* UTO^OlB^t' y 
HBtt**-fK^0T* 0 , PI0 ( b ) J±K u *i6 . 3 
X l 06 e r g/c m3]a±.O^OiSSt'>y 

[06] ^A^-y-y h«lkSWIilk^)CNJtWJtR* 
SttWCilio'C, 1310 (a) \i.&&9-ir y hMC0T 
bttmb C N.Jrtk 0 . P10 

( b ) li»JMBtf)Tb-£?n*sfcC NJtfcWWffi*^-^ 

[07] CNJtkJg«3fll»koM^^-r^57T'^ 

[^OlttBB] 

1 ffiS 
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3 mk«m&mm 

7 TbDyJf 

8 FeCoi 



13 TbDy^-y-yh 

14 FeCo^vh 



[HI ] 



[02] 



[H33 




[H43 



50.0 



49.0 



CNfct 
tdB) 



48.0 



470 



46.0 




[05] 



(a) KuS4.5x10 5 erg/an 3 ((C!2> (£2) 



(b) Ku*6L3x10 5 erg/or>3 <^> <^> 
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<5 



(9) 



«FWT 1 1-1 9 5 2 5 4 



[06] 



(a) hlft 



(b) 




40.0 



40.0 



11-19-6 11-19-4 11-19-3 1M9-2 1M9-1 
Tb=50 Tb=68 Tb=76 Tb=84 Tb=10D 



50. 0 
40.0 
48.0 

\<4.0 
43-0 
42.0 
41.0 
40.0 



rzzi — 7 



50. 0 
49.0 
48.0 

I 

47.0 
16.0 
45.0 
44.0 
43.0 
42.0 
41.0 
40.0 



Tb=50 Tb-68 Tb=75 Tb=85 Tb=lD0 

G&t>liDy) 



[17] 




r «24 too) 



10 15 " 20 

(A) 



25 



30 
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